Lifetime milk production is a key success factor in fulfilling the production potential of high-yielding cows. Lifetime milk production traits are pronouncedly variable. The life expectancy and the length of productive life of dairy cows are repeatedly limiting factors for improving lifetime milk production. Lifetime milk production is greatly depended on age at first calving and the number of lactations during productive life. Previous researches have implied there are real chances for improving the lifetime milk production of high-yielding cows. The goal of this research was to investigate the significance of key systematic factors on the lifetime production of high-yielding Black-and-White cows. The animals included in the sample had different share of Holstein genes. The researchers determined systematic factors that caused some significant phenotypic variations of the investigated trait. The average lifetime milk production was 25,002.66±7,755.39 kg. When observed by cow genotypes, the mean values of the lifetime milk production varied from 27,061.37 kg (<58% HF) and 24,761.26 kg (58-73% HF) to 23,185.36 kg (>73% HF). The differences in lifetime milk production determined among the animals were due to a highly significant (p≤0.01) impact of the bulls -the sires of the cows and the year of culling; the impact of the class of HF genes was significant (p≤0.05), whereas the impact of the reason for culling was non-significant (p>0.05).
Introduction
The key factor of milk production economic efficiency is the lifetime production of high-yielding cows. Higher lifetime milk production ensures better economic results per cow. Economic efficiency is mostly a result of achieved milk production and longevity (Heins et al., 2012; Martens and Bange, 2013) . Lifetime milk production depends on age at first calving, the length of productive life and milk yield in certain lactations (De Vries, 2008) .
An important characteristic of lifetime production is a high variability. Many factors can affect the lifetime productivity of high-yielding cows, most important of which is a breed, breed selection, the environment, feeding and fertility (Petrović et al., 2007; Terawaki and Ducrocq, 2009) . The genetic potential of an animal, expressed in existing conditions on a farm, is particularly important (Páchová et al., 2005) . Milk yield per lactation has greatly increased in the last couple of decades, whereas in the same period productive life has shortened (Hare et al., 2006) .
Higher lifetime milk production means that fewer cows are needed for the same scope of milk production on farms. The productive life and life expectancy of high-yielding cows under normal conditions enable improved lifetime milk production. In herds with intensive milk production, there are some problems that can considerably decrease economic results. The problems are often manifested as health disorders, infertility problems, and a high percentage of culling, short productive life and short life expectancy of cows (Dechow et al., 2008) .
The odds for culling increase greatly with every next lactation (Fetrow et al., 2006) . More culling per year shortens the period of productivity, thus decreasing the lifetime milk production of cows. Longer productive life ensures more lactations with higher milk production (Donaldson, 2006) . Longer life, higher milk production and more calves are characteristics of cows with good body composition (Norman et al., 2007) . The utilisation rate of a cow is important in terms of determining the proportion of non-productive period in the total lifetime of a cow. If cows have more lactations, breeding costs to the time they reach sexual maturity are to be apportioned to a larger amount of milk obtained during several lactations.
Previous researches have implied there are great possibilities for improving the lifetime production of high-yielding cows. It is necessary to know the importance of environmental impact on the results of the lifetime production of high-yielding cows in order to include it in the model. Considering the importance of each systematic factor, the authors of this research gave their unbiased assessment to evaluate the results as accurate as possible.
The goal of this research was to investigate the significance of key systematic factors on the lifetime production of high-yielding Black-and-White cows with different share of Holstein genes.
Material and Methods
The investigation and analysis of key systematic factors on achieving lifetime production was conducted on a herd of Black-and-White cows. The animals included in the sample were European type of Black-and-White cattle. During the research the cows were at the final stage of intensive breeding using Holstein genes. The high-yielding cows that were the subject-matter of this research were kept under the same housing conditions, feeding, care and method of utilisation.
A mathematical-statistical analysis of the impact of certain systematic factors was conducted with the method of least squares (Harvey, 1987) . The advantage of this method is a possibility for concurrent and simultaneous determination of multiple factors that have an impact on the investigated trait. The following table with investigated factors shows animal distribution (N = 331) according to the previously defined classes: 
Results and Discussion
Achieved lifetime milk production can greatly affect economic results. The productive period is a period from the first calving to culling. Lifetime milk production is achieved within the productive period.
The analysis of mean values (lsm), mean value errors (Slsm) of least squares and the significance of the investigated factors for the lifetime production of high-yielding Black-and-White cows is shown in Table 2 . of culling (df 1 =2, df 2 =307, f- for culling (df 1 =2, df 2 =307, fexp =2.740ns The average lifetime milk production was 25,002.66±7,755.39 kg. The lifetime milk yield by cow genotypes ranged from 27,061.37 kg (˂58% HF), and 24,761.26 kg (58-73%HF), to 23,185.36 kg (>73%HF).
The average lifetime milk production of 145 Holstein cows was 36,000 kg milk with 4.23% fat and 3.38% proteins. For a long time, average productive life was 4.5 lactations, but actual productive life was lower, ranging up to 3.5 lactations. One of the reasons for less lactations was the introduction of a larger number of young, first-calving cows to increase the size of a herd (Martens and Bange, 2013) .
In Slovenia, a comparison between lifetime milk production of Holstein and Simmental cows was carried out according to their origin (Janžekovič et al., 2009) . The subject-matter of that study were cows of Holstein breed (461 domestic -Slovenian cows and 356 cows of foreign origin) and Simmental breed (261 domestic and 43 foreign). The study included only cows with 1-9 lactations. The lifetime milk production of the domestic Holstein cows was 28,857.00 kg, and of foreign cows was 27,912.00 kg. The lifetime milk production of the domestic Simmental cows was 17,169.00 kg, and of foreign cows 21,519.00 kg. Statistically, significant differences (p≤0.05) were determined between the cows of domestic and foreign origin. Donaldson (2006) states that the lifetime milk production of Holstein breed cows increases with longer life and more lactations. The interval between calving should be 380 days. As for milk yield, it should be 7,000.00 litres in the first lactation, 8,000.00 litres in second and 9,000.00 litres in the following lactations. Based on these values, lifetime milk production per cow according to the number of its lactations is, as follows: 7,000.00 litres in first, 15,000.00 litres in second, 24,000.00 litres in third, 33,000.00 litres in fourth and 42,000.00 litres in the fifth lactation.
The lifetime milk production of Black-and-White cows from two regions in south-western Romania was 16,461.10 kg in one, and 14,173.29 kg in the other region. The difference between these two lifetime productions was significant (p≤0.05) (Bognar et al., 2011) .
Moreover, the average lifetime milk production of cows culled in 2013 was 24,254.00 kg for Black-and-White, 22,356.00 kg for Brown breed cows, 18,856.00 kg for Simmental cows and 22,465.00 kg for Simmental crossbreds (Kmetijski inštitut Slovenije, 2014) .
From the investigated systematic factors, the impact of the sires -bulls and the year of culling on the differences in lifetime milk production was highly significant (p≤0.01), the impact of the class of HF genes was significant (p≤0.05), the impact of the year of culling highly significant (p≤0.01), whereas the impact of the reason for culling was non-significant (p>0.05).
